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Box Na I Basis of the report 


1. VJiftL regard to the language, tbis report is based oa tlie interoaticMial c^lication in the language in 'wiuch it was filed, unless 
otherTvise indicated under this iteoL 

1 1 This report is based on a translatioTi from the original langnage \nft\ th^ fi^ll^iymg langnaiy 

vfbich is the language of a transHation furoisihed ftxc the purposes of: 
1 1 intemalional searcii (under Rules 12.3 and 23. 1(b)) 
1 1 publication of the international application (under Rule 12.4) 

1 1 international preliTninsiry Pvstminaijnn (^TUd^ Rul«? 5^ 2 and/OT 55 3) 

2. WiHi regard to the elements of the international apphcation, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are r^erred to in this report as "originally filed" 
and are not annexed to this report): 

1 1 the international qpp^cation as odginally filed/fbmished 
the description: 

pages 1—15 as odginally tiled/fttmished 
pages* received by this Authority on 
pages* received bv this Aufhority <aL 
1^ the claims: 

pages as originally filed/fumi^hed 
pages* asamended(togetherwithany statement) under Article 19 
pages* 17-20 received by tins Authority on 21.06,2004 
pages* received by this Authority on 
1^ the drawings: 

pages 1-7 as orisinally filed/fumii^ed 
pages* received by this Authority on 
pages* received by this Authority on 

1 1 a sequence listing andAir any related table(s) r> see Sii^lemental Box Rdating to Sequence Listing. 

3. 1 1 The amendments have resulted in the cancellation of: 

1 1 the description, pages 




1 1 the claims, Nos. 

1 1 the drawings, sheets/figs 

1 1 the sequence listing (specijy)\ 

dH any table(s) related to tiie sequence listing (specify): 

4. 1 1 This report has be^ established as if (some oQ the amendments annexed to tins r^ort and listed below had not been 
made, since they have been considered to go beyond tiie disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

1 1 the description, pages 

1 1 the claims, Nos. 

1 1 the drawings, sheets^figs 

1 1 the sequence listing (specify); 

[m any table(s) related to the sequence listing (specify): 

* If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box N& V Reasoned statement under Artide 35(2) ^tfa regard to nofv^ly, inventive step or industrial 
citations and explanations supporting such statemmt 



1. Statement 

Novelty (N) 

Inventive sbqp (IS) 



Claims 1-20 
Clainis 



Claims 1-20 
Claims 



Industrial applicability (lA) Claims 1-20 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Docixcaent cited in the International Search Report: 

Dl: WO 01067044 A3 

New claims have been filed on 21 June 2004. 
New independent claims 1 and 4 

Dl is considered to represent the closest prior art. From Dl 
(see page 1, lines 10-24; page 30 line 22 - page 31, line 11 
and claim 1), a method and apparatus for monitoring various 
quantities in the wearing parts of a crusher are known; 
especially for monitoring temperature. The apparatus and 
method in Dl comprise a control system, wireless information 
transmission and sensors. 

What substantially differs between the invention according to 
claims 1 and 4 and Dl is the method by which the setting of 
le — crusher — du ring — the — crushing — process — i-s — meni-tG-red — and- 
measured/ i.e. measuring the erosion of the wear parts. In Dl 
nothing is mentioned or hinted at concerning how the 
measurement can take place. 

Therefore, the invention according to new independent claims 1 
and 4 is novel and considered to have inventive step. 



The invention is industrially applicable. 
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What is claimed is: 

1 . A method for measuring and monitoring the setting of a crusher during the 
crushing process, in which method the erosion of the wearing parts of a crusher is 
measured and the setting of a crusher is adjusted based on the measurement result so 
as to maintain the setting at a predetennined value irrespective of the erosion of the 
wearing parts, characterized in that the measurement data mdicating the amount of 
erosion in at least two of the wearing parts defining the setting of the crusher is 
transmitted wirelessly to the exterior side of the crusher. 

2. The method of claim 1, characterized in that the erosion of each of the wearing 
parts defining the setting of the crusher is measured. 

3. The method of claim 1 or 2, characterized in that a wearing part replacement 
order is automatically issued as soon as the measurement data indicating the amount 
of erosion in flie wearing parts reaches a predetermined threshold value. 

4. An apparatus for measuring and monitoring the setting of a crusher during 
crushing, the apparatus comprising at least two crusher liners defining the setting of 
the crusher, at least one wear sensor mounted on first crusher Uner, means for 
adjusting the crusher setting, at least one sensor mounted on said means for adjusting 
the crusher setting and an automatic control system of the crusher, in which 
apparatus said crusher's automatic control system receives a first input signal fi:om a 
wear sensor mounted on the first liner of the crusher, said first input signal being 
suitable for determination of amount of erosion in said liner, and a second input 
signal fi:om said sensor mounted on the setting adjustment means of the crusher, said 
second input signal being suitable for determination of the relative position of the 
support surfaces of the crusher's wearing parts, whereby the crusher's automatic 
control system is able based on both input signals to adjust the crusher setting so as 
to maintain the setting of the crusher in its predetermined value irrespective of the 
erosion of the first wearing part, characterized in that at least one second wear 
measurement sensor is mounted on the other of the crusher liners defining the setting 
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of the crusher together with the first wear liner, in which apparatus said crusher's 
automatic control system receives a third input signal &om the second wear sensor, 
said third input signal being suitable for detennination of amount of erosion in said 
second liner, and that said sensors are equipped with means for transmitting the 
measurement data wirelessly to the exterior side of the crusher. 

5. The apparatus of claim 4, characterized in that the crusher's automatic control 
system includes means for receiving said wirelessly transmitted data. 

6. The apparatus of claim 4 or 5, characterized in that said sensors are equipped 
with means for generating the electrical energy required for the operation of the 
sensors. 



7. The apparatus of claim 6, characterized in that said means for generating the 
electrical energy required for the operation of the sensors comprise elements suitable 
for converting kinetic energy into electrical energy. 

8. The apparatus of claim 6, cliaracterized in that said means for generating the 
electrical energy required for the operation of the sensors comprise a piezoelectric 
device. 



9. The-^aratusiof^claiiir6, characterized in that said means for generating the 
electrical energy required for the operation of the sensors comprise means for 
generating energy from an electromagnetic field surrounding the crusher. 

10. A sensor suitable for use in any one of the apparatuses disclosed in claims 4-9 
for measuring the amount of erosion in the wearing parts of a crusher, characterized 
in that the wearing portion of the sensor comprises a resistor network formed by a 
plurality of resistors in parallel, whereby the resistors along with the arosion of the 
wearing part in the crusher become erosively disconnected from the resistive network 
thus changing the overall resistance of the circuit feeding current to the wear sensor, 
whereby a measurement signal proportional to the amount of erosion in the wearing 
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part is generated. 

11. A sensor suitable for use in any one of the apparatuses disclosed in claims 4-9 for 
measuring the amount of erosion in the wearing parts of a crusher, characterized in 
that the wearing portion of the sensor comprises a resistor network formed by a 
plurality of resistors in series, whereby the resistors along with the erosion of the 
wearing part in the crusher become erosively disconnected from the resistive network 
thus changing the overall resistance of the circuit feeding current to the wear sensor, 
whereby a measurement signal proportional to the amount of wearing part erosion is 
generated. 

12. A sensor suitable for use in any one of the apparatuses disclosed in claims 4-9 
for measuring the amount of erosion in the wearing parts of a crusher, characterized 
in that the sensor is implemented such that the sensor utilizes acoxistic waves. 

13. The sensor of claim 12, characterized in that the sensor is an xiltrasonic sensor. 

14. The sensor of claun 12, characterized in that the sensor is implemented using 
MEMS technology in the sensor construction. 

15. The sensor of claim 14. characterized in that the sensor is an acoustic emission 
detecting sensor. 

16. The sensor of any one of claims 12-15, characterized in that the sensor 
incorporates separate means for emitting and receiving a sensing impulse. 

17. A sensor suitable for use in any one of the apparatus disclosed in claims 4-9 for 
measuring the amount of erosion in the wearing parts of a crusher, characterized in 
that the sensor is based on a strain gage element. 

18. The sensor of claim 17, characterized in that the sensor is also capable of 
measuring forces imposed on the wearing part diuring crushing. 
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19. The sensor of claim 17 or 18, characterized in that the sensor incorporates 
means for storing and wirelessly transmitting the identification data of the wearing 
part. 

20. The sensor of any one of claims 17-19, characterized in that RF technology is 
used in the implementation of at least a portion of the sensor elements. 
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